How is the flagellar length of mature sperm determined? II. Comparison of tubulin synthesis in spermatids between newt and Xenopus in vitro.
In order to elucidate mechanisms that control flagellar length of mature sperm, we studied in synchronous cell suspension cultures flagellar growth, tubulin pool, and tubulin synthesis in round spermatids of Xenopus laevis and the newt Cynops pyrrhogaster. The average final length of flagella in Xenopus round spermatids was 35 mum, almost the same length as that in mature sperm, whereas in the newt round spermatids, the length was 210 mum, almost half that of mature sperm. Kinetics of flagellar growth showed that the rate and period of flagellar growth in the newt spermatids were two to threefold those in Xenopus spermatids. The tubulin pool size in newt spermatids was estimated to be about 10-fold greater than that in Xenopus spermatids. But even if all of the pool was used for flagellar growth, it could support only about a seventh to a tenth of the flagellar length in mature sperm in either species. Thus, the possibility that the tubulin pool primarily determines flagellar length was excluded. Since the tubulin pool size did not change throughout the culture period, the possibility that the termination of flagellar growth is due to the exhaustion of the tubulin pool was also excluded. Tubulin synthesis declined over the culture period but continued in newt spermatids longer than in Xenopus spermatids. The period of flagellar elongation almost coincided with the period of tubulin synthesis. The amount of rRNA did not decrease, excluding the possibility that the decline of tubulin synthesis was due to cytoplasmic shedding which might result in the loss of ribosomes. Tubulin synthesis and the amount of rRNA in newt spermatids was more than threefold greater than that in Xenopus spermatids, which may explain the difference in growth rates of their flagella.